The dam was examined periodically following the abortion and remained healthy. Contact llamas in the herd showed no signs of listeriosis. The affected llama was successfully rebred approximately 30 days after the abortion. Sixty days after the abortion, a tube agglutination test for serum antibodies to L. monocytogenes was negative. Six months after the abortion, the dam was found to be parasitemic with Eperythrozoon organisms and was seropositive with an indirect hemagglutination (IHA) test for E. suis. 10 Treatment with long-acting oxytetracycline b (20 mg/kg body weight, SC, q3d for 3 treatments) was undertaken, and the parasitemia was resolved.
Previous reports of listeriosis in llamas have described only the meningoencephalitic form of the disease. 2, 11 Listeria1 abortion is relatively common in sheep, cattle, and goats, is rare in other species, 1 and has not been reported previously in llamas. In sheep and cattle, there is often clinical illness with fever of up to 40.5 C in the dam, but meningoencephalitis does not usually occur concomitantly with abortion. Abortion usually occurs during the latter stages of gestation, as in this case. Ingestion is considered the most common route of infection leading to abortion. 3 Listeria monocytogenes is ubiquitous in nature and in human and animal feces, so llamas will almost certainly be exposed to the organism. Infection has been repeatedly associated with spoiled silage with a pH >5.0-5.5 1, 3 and with various circumstances that might lower the animal's resistance, including pregnancy. 3 Eperythrozoonosis has also been associated with conditions causing immune suppression 5, 9 and has been recently reported in llamas throughout the USA. [6] [7] [8] Furthermore, eperythrozoonosis by itself may be immunosuppressive, 4,12 but its role in this particular case remains uncertain. 3, 4, 13 Streptococcus zooepidemicus has been isolated from alpacas with a septicemic syndrome, alpaca fever, 4, 13 and Streptococcus sanguis type 1 has been implicated as a cause for abortion in llamas. 12 In this report, we describe an adult llama joint with gentamicin for 3 weeks before its unexpected death. Grossly evident lesions included disseminated hemorrhagic foci in skeletal muscles, fasciae, serosae, the heart, kidneys, and forestomachs and distension of the right tarsal joint with sanguinous fluid. The most severely affected muscles were the semimembranosus, semitendinosus, and tongue. Dark red areas of hemorrhagic necrosis in the semimembranosus and semitendinosus muscles were well demarcated, slightly firm, and dry (Fig. 1) . The heart had subepicardial and subendocardial petechiae. In the kidneys, numerous hemorrhages were around the corticomedullary junction (Fig. 2 ). Hemorrhages were also in the fasciae of the rear limbs and ventral cervical muscles. The mucosa of the proximal 2 compartments of the forestomachs had numerous small ( ≤ 1 mm diameter) hemorrhagic erosions that were covered by fibrin. Petechiae and ecchymoses were scattered in the parietal pleura, peritoneal surface of the diaphragm, visceral peritoneum, and serosa of the urinary bladder. Clumps of friable pale yellow fibrin were in periarticular fasciae around the swollen tarsal joint.
Sources and manufacturers
Selected tissues were fixed in 10% neutral buffered formalin and processed routinely for histopathology. Within the areas where gross lesions were observed in the kidneys and rear limb muscles, necrotizing arteriolitis, perivascular hemorrhage, and perivascular fibrinopurulent exudate were identified (Fig. 3) . The exudate contained clusters and short chains of gram-positive cocci. Myofibers in hemorrhagic areas of the rear limb muscles were fragmented and swollen (necrotic). Suppurative leptomeningitis was observed in sections of the cerebrum, and gram-positive cocci, arranged as clusters and short chains, were present within the exudate (Fig. 4) . In sections of the other tissues with hemorrhages, neither vasculitis nor bacteria were observed. Within sections of the hemorrhagic mucosa of the forestomachs, portions of squamous epithelium had undergone hydropic degeneration or were eroded. Nonseptate fungal hyphae were within erosions, but vascular invasion was not observed in sections stained with Giimori's methenamine silver stain. Bacteria were not observed in sections of the 2 clumps of periarticular fibrin.
Alpha-hemolytic gram-positive cocci were isolated in pure culture from lesions in skeletal muscles. This isolate was identified as Enterococcus sp. and distinguished from other alpha-hemolytic streptococci, such as Streptococcus suis, by its growth in the presence of 6.5% NaC1, 6 its ability to hydrolyze L-pyrrolidonyl+naphthylamide (PYR) 1 and esculin, 10 and its positive reaction in the Voges-Proskauer test. 2 Antisera against 30 S. suis capsular types did not react with this isolate. The Enterococcus isolate was resistant to penicillin but was sensitive to erythromycin, nitrofurazone, and tylosin. Because a swarming Proteus sp. was isolated from a clump of periarticular fibrin, it could not be determined whether other bacteria were present within the lesion.
Clostridial antigens (Clostridium chauvoei, C. novyi, and C. septicum) were not detected in skeletal muscle lesions, using a direct fluorescent antibody (FA) technique. Bacteria were not isolated in anaerobic cultures of skeletal muscle.
Viruses were not isolated from samples of skeletal muscle, liver, or spleen that had been inoculated onto bovine kidney and turbinate cell lines. Viral antigens (bluetongue virus, equine herpesvirus 1, and epizootic hemorrhagic disease vi- not detected by direct FA examination of these The diagnosis of disseminated Enterococcus infection in this llama was based upon the finding of lesions that were typical of acute septicemia (vasculitis), the presence of grampositive cocci in inflammatory lesions, and the isolation of the organism. The most common pathogenic species of enterococci in human beings, E. faecalis and E. faecium, are part of the normal gastrointestinal and urogenital flora, thus, contamination of wounds by feces or urine is a source of infection by enterococci. 5, 7 The initial site of infection in this llama was not definitively determined but was probably the infected soft tissues around the tarsal joint, where a previous injury may have allowed bacterial contamination. Although En terococcus sp. was not isolated from this site, the swarming Proteus sp. overgrewthe culture plate, preventing other bacterial colonies from growing. In addition, the gentamycin therapy may have inhibited growth of the Enterococcus sp. in vitro. Enterococcal infections in human beings are frequently nosocomial and result in bacteremia and, subsequently, vegetative valvular endocarditis. 5,ll Although this llama did not have endocarditis, the disseminated lesions were indicative of bacteremia. Recently, S. sanguis type 1, also an alphahemolytic group D streptococcus, was implicated as a cause for fatal pneumonia in a llama fetus. 12 Microscopic changes within the affected fetal lung were characteristic of a suppurative reaction in the bronchioles and alveoli, and intralesional colonies of coccoid bacteria were observed. Alveolar capillaries contained fibrin microthrombi that were similar to the thrombi observed in septic lesions of the present case.
Although the Enterococcus isolated in this case was sensitive to erythromycin, tylosin, and nitrofurazone in vitro, the susceptibility of enterococci to antibiotics in vitro seldom correlates with the efficacy of these antibiotics. 9 The National Committee for Clinical Laboratory Standards (NCCLS) recommends that systemic enterococcal infections be treated with a combination of a penicillin and an aminoglycoside. 9 The Enterococcus isolated in this case was resistant to penicillin G and was only moderately susceptible to ampicillin in vitro; it was not tested for susceptibility to an aminoglycoside. Isolates of Enterococcus sp. are occasionaIly resistant to aminoglycosides; 8 thus, the gentamycin therapy in this llama may have predisposed this animal to super-infection.
This case illustrates that Enterococcus sp. is a potential cause of fatal septicemia in llamas. Wound infection was the probable source of sepsis; thus, aggressive treatment of open leg wounds in llamas is indicated.
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